Interchangeable endotoxin-binding domains in proteins with opposite lipopolysaccharide-dependent activities.
Host defense against microorganisms involves proteins that bind specifically to bacterial endotoxins (LPS), causing different cellular effects. Although LPS-binding protein (LBP) can enhance LPS activities, while bactericidal/permeability-increasing protein (BPI) and Limulus anti-LPS factor (LALF) neutralize LPS, it has been proposed that their LPS-binding domains possess a similar structure. Here, we provide evidence that the LBP/LPS-binding domain is, as in the LALF structure, solvent exposed and therefore available for LPS binding. Our investigations into the activity of LPS-binding domains of different LPS-binding proteins, in the context of LBP, provide the first functional analysis of these domains in a whole protein. We constructed domain exchange hybrid proteins by substituting 12 amino acids of the LBP/LPS-binding domain with those of BPI and LALF and expressed them in Chinese hamster ovary cells. Although discrete point mutations within the LPS-binding domain of LBP disrupted its specific functions, the hybrid proteins were still able to bind LPS and, in addition, retained the wild-type LBP activity of enhancing LPS priming for FMLP-induced oxygen radical production by neutrophils and transferring LPS aggregates to CD14. Although BPI and LALF display opposite activities to LBP, and LALF does not share any sequence homology with LBP, our data provide strong evidence that LBP, BPI, and LALF possess a solvent-exposed, interchangeable LPS binding motif that is functionally independent of LPS transport or neutralization.